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INTRODUCTION
Thoracic	radiography	is	an	essential	imagining	
method	 for	 assessing	 the	 cardiovascular	 and	
pulmonary	 modifications	 (	 Rudorf	 et al.,	 2008).	
The	heart	is	a	muscular	organ	contrasting	with	the	
lung	tissue	surrounding	it.	(Johnsonet al.,	2008)
Multiple	 methods	 have	 been	 developed	 in	
order	to	measure	and	quantify	heart	size	in	small	
animals	 and	 a	 variety	 methods	 are	 being	 used.	
(Johnson	et al.,	2008)
In	 1995,	 Buchannan	 proposed	 a	method	 for	
the	cardiac	 size	measurement	 in	dogs,	known	as	
the	vertebral	heart	scale	(VHS)	which	is	considered	
the	 most	 common	 and	 precise	 in	 veterinary	
medicine.	It	consists	in	scalning	the	dimenions	of	
the	long	and	short	axis	of	the	heart	to	the	vertebral	
bodies,	 starting	 from	 the	 cranial	 aspect	 of	 T4,	
towards	 the	 lombar	 spinal	 column.	The	 limits	 of	
the	VHS	for	dogs	were	9,7±0,5	vertebrae	without	
major	 differences	 between	 breeds.	 (	 Buchanan	
and	Bucheler	1995)
Later,	 in	 2000,	 Lister	 and	 Buchannan	
performed	a	study	on	100	clinically	normal	cats.	
The	 limits	 of	VHS	were	7,5±3	 vertebrae.	 (	 Lister	
and	Buchanan	2000)	
Recently,	 a	 new	 planar	 method,	 the	 cardio-
thoracic	ratio	 (CTR),	have	been	described,	which	
measures	 the	 ratio	 between	 the	 heart	 and	 the	
thorax	 area.	 (Torad	 and	 Hassan	 2014)	 From	
authors	 knowledge	 no	 study	 assesing	 the	 CTR	
value	in	cats	have	been	described.
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in	 Iasi,	 for	 thoracic	 X-ray	 examination,	 between	
January	 2013	 and	 December	 2014.	 The	 breeds	




Thoracic	 X-ray	 examination	 have	 been	
performed	 in	 left	 or	 right	 lateral	 recumbency	
for	 all	 the	 patients.	 The	 X-rays	 were	 performed	
with	 the	 Intermedical	Basic	4006	X-ray	machine,	
developing	process	was	performed	automatically	
with	 the	 HQ-350XT	 developer	 machine.	 The	
parameters	used	 for	 the	exposure	were	between	
44-47	Kv/1,3-1,6	mAs	deppending	on	the	animal	




The	 measurements	 were	 performed	 with	





For	 the	measurement	 of	 the	 thoracic	 area	 a	
line	have	been	manually	drawn	from	the	point	of	
the	right	crura	of	the	lumbodiaphragmatic	recess	
following	 the	 diaphragm	 cupola	 to	 the	 sterno-
diaphragmatic	 angle,	 then	 the	 dorsal	 aspect	 of	
the	 sternum,	 until	 the	 cranial	 edge	 of	 the	 first	
sternebra,	the	thoracic	inlet,	the	ventral	border	of	
the	thoracic	vertebral	bodies	and	back	to	the	right	













Mean±SDCTR 18,48±1,94 19,79±2,41 21,75±3,42
Fig. 1.  Lateral thoracic radiography of a cat showing the measurement method of VHS and CTR .
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cardiac	area	an	outline	have	been	traced	to	asses	
the	cardiac	sihlouette	(Fig.1).
The	 patiens	 were	 distributed	 into	 3	 groups	
based	 on	 VHS	 value:	 Group	 A	 -	 microcardia	










There	 was	 also	 a	 statistically	 significant	
correlation	 between	 VHS	 and	 CTR	 in	 normal	
heart	 size	 (r2=0.383; p<0.01)	 and	 cardiomegaly	








Because	 VHS	 is	 considered	 the	 golden	
standard	 for	 cardiac	 silhouette	measurement	 for	









The	 cardiothoracic	 ratio	 is	 a	 new	method	 using	
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plannar	measurement	 instead	of	 linear	ones,	 the	
latter	excluding	some	areas	from	the	heart	such	as	
left	atrium	dilatation.
For	 a	 better	 reliability	 of	 the	 method,	 it	
would	have	been	 recommanded	 the	use	of	more	
specific	measurements,	 such	as	ultrasonographic	
examination	 for	 diagnosing	 certain	 pathologies	
such	as	atrial	enlargement	wich	 is	very	common	






can	discriminate	between	normal	 heart	 size	 and	
microcardia	or	cardiomegaly.




hypertrophy,	 atrial	 dilatation,	 or	 pericardial	
effusion). 
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